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PHONOLOGIE 


The Indo-European Phonological System : 
New Thoughts about its Reconstruction and Development. 


Abstract. — The Indo-European phonological system as traditionnally 
reconstructed must be regarded as extremely unlikely since that system is 
totally isolated typologically. Therefore, an alternate reconstruction, along 
the lines suggested by HOPPER and GAMKRELIDZE-IVANOV, is substituted 
for the traditional system. The ramifications caused by this substitution are 
discussed briefly, and the development of the system in the daughter 
languages is then traced. 


1. Introduction. 


In my article entitled “ An Outline of the Historical Phonology of Indo- 
European ”, I traced the development of the phonological system of the 
Indo-European parent language. I set up four periods of development : 1) 
the phonemic stress stage, 2) the phonemic pitch stage, 3) Late Indo-Euro- 
pean, and 4) Disintegrating Indo-European. In the last section of that 
article, I summarized the development of the consonants in the Non-Ana- 
tolian daughter languages. The present article will deal with the develop- 
ment of the Indo-European phonological system in each daughter lan- 
guage in greater detail. 

The attempted reconstruction of the phonological system of the Indo- 
European parent language has had a long history. The first steps were 
taken in the middle of the last century. Then, with each new generation of 
scholars, a series of brilliant discoveries were made in rapid succession. By 
the end of that century, the phonological system reconstructed by the 
Neogrammarians was widely accepted as being a fairly accurate represen- 
tation of what had existed in Indo-European. Of course there remained 
problems, such as the question of the status of the interdental fricatives p 
and ĝ, for example, but these problems did not affect the system as a 
whole. 
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The Indo-European phonological system as reconstructed by BRUG- 
MANN (1904 :$37) sums up the views of this period : 


Monophthongs: a e O i u 9 

a é 6 I ü 
Diphthongs : ai ei oi 91 au eu ou au 
| à & õi āu éu Ou 
Syllabic Liquids and Nasals : I ] m p fi I) 

rf | m à f$ 9 

Occlusives : p ph b bh (labial) 

t th d dh (dental) 

k kh $  $h (palatal) 

q qh g gh (velar) 

q? qth g g^ (labiovelar) 
Fricatives : S sh z zh b ph ô  ôh 
Nasals : m n ü I 
Liquids : r l 
Semivowels : 1 u 


The present century has seen the seeds planted by the young DE SAUS- 
SURE blossom into the Laryngeal Theory, the reduction of the vowel system 
to a single member, and the removal of the voiceless aspirates. Further- 
more, the diphthongs are no longer considered to have been phonemic, 
and the palatals are regarded as an innovation of the satem dialects. 

The phonological system reconstructed by LEHMANN (1952 : $13.1) for 
Indo-European may be taken as representative of current views : 


Obstruents : p t k k“ 

b d g 8 

bh d^ gh g“? 

S 

Resonants : m n 

W r l y 
Vowels : e a o e 

i e a O u: 
Laryngeals : X Y h i 


When typological comparisons were made between the resulting Indo- 
European phonological system and the phonological systems of living 
languages, it was recognized that the new system was not a natural one (cf. 
JAKOBSON 1971: 528f.; MARTINET 1970: 115; SZEMERENYI 1967 : 65f.). 
This leads to the question of why the above changes were made in the first 
place if they resulted in the setting up of an unrealistic phonological system 
for Indo-European. The answer is simply that these changes were made on 
the basis of the discovery and analysis of new material that was unknown 
to the Neogrammarians. Moreover, a brief review of this material will 
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show that most of the changes are fully warranted. But then, if these 
changes are warranted, how can we account for the fact that the resulting 
system is still unacceptable typologically ? The answer here is that the 
original system reconstructed by the Neogrammarians was flawed to begin 
with and that the situation was only aggravated by making the above 
changes. The only solution to this problem is to modify the phonological 
system reconstructed for Indo-European to bring it into harmony with 
natural systems. However, when so modified, the then resulting system 
must not only be typologically acceptable but also historically probable, 
that is to say, it must be able to account for developments in the daughter 
languages at least as well as, if not better than, the old system. 

Several attempts have already been made to correct the deficiencies of 
the Indo-European phonological system as traditionally reconstructed. In 
my opinion, however, only the revisions proposed by GAMKRELIDZE-IVA- 
NOV (1972: 15f. and 1973: 150f.) and, independently, by HOPPER 
(1973 : 141f.) have successfully addressed the issues of typological plausibi- 
lity and historical probability. 

According to HOPPER, the traditional voiced aspirates were really mur- 
mured stops, while the traditional plain voiced stops were really ejectives. 
HOPPEN's reinterpretation of the plain voiced stops as ejectives is based 
upon the observation that these sounds show many of the typological 
characteristics of ejectives. GAMKRELIDZE-IVANOV also reinterpret the tra- 
ditional plain voiced stops as ejectives, but, unlike HOPPER, they reinter- 
pret the plain voiceless stops as voiceless aspirates. They make no changes 
to the traditional voiced aspirates. They point out, however, that the fea- 
ture of aspiration is phonemically irrelevant. 

Following HOPPER and GAMKRELIDZE-IVANOV, the Indo-European 
phonological system as reconstructed by LEHMANN should be revised as 
follows : 


Obstruents : p^ x" Et ke 


Resonants : m n 

W r l y 
Vowels : i e a o u 

r e a O° u: 
Laryngeals : X Y h ? 


The task now is to explain how the phonological system of each daugh- 
ter language developed from the Indo-European phonological system as 
revised by HOPPER and GAMKRELIDZE-IVANOV. However, before doing 
this, it is necessary to discuss briefly the changes made in this century. 
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2. The Laryngeal Theory. 


The Laryngeal Theory got its start in 1878 when DE SAUSSURE reinter- 
preted original long vowels as sequences of short vowels plus “ coefficients 


_ sonantiques ". Even though DE SAUSSURE’s theories were embraced and 


even improved upon by a few scholars, the overwhelming majority 
remained extremely skeptical. It was not until 1927, when KURYEOWICZ 
demonstrated that one of DE SAUSSURE’s “ coefficients " was preserved in 
Hittite, that scholars began to take Laryngeal Theory seriously. For a 
detailed history of the Laryngeal Theory, cf. POLOME 1965 : 9f. and SZEME- 
RÉNYI 1973 : If. 

It can no longer be seriously doubted that the Indo-European parent 


language possessed laryngeals ; the Hittite evidence is simply too compel- 


ling to be ignored. However, the number and nature of these laryngeals is 
still a matter of controversy. For example, BENVENISTE (1935 : 149) posits 
three laryngeals. He has continuously rejected attempts to define the 
laryngeals phonetically (1962: 10). Kunv£owicz (1935 : 27f.), STURTE- 
VANT (1942: $8b and 1951: 47f.), LEHMANN (1952: $12.8), and KERNS- 
SCHWARTZ (1940 : 181f.) assume four laryngeals. STURTEVANT (1942 : $8b), 
following SAPIR, assigns the following phonetic values to the laryngeals : 
' = a glottal stop with frontal timbre ; ? (in later works, STURTEVANT writes 
h) = a glottal stop with velar timbre ; x = a voiceless velar spirant ; y =a 
voiced velar spirant. SZEMERENYI (1967: 89f.) operates with only one 
laryngeal, the voiceless glottal fricative h. KEILLER (1970: $4.4) recon- 
structs h, h, f. Finally, PUHVEL (1965 : 79f.) sets up a whole host of labiali- 
zed and palatalized laryngeals. 

According to KuRYEOWICZ (1935: 27f.), a, has no effect on vowel 
quality, while a, and a, change a contiguous e to a, and a, changes a conti- 
guous e to o. à; and a, are preserved in Hittite, but a, and a, are lost. 
Original long vowels develop from the contraction of a short vowel and a 
following laryngeal. Sequences of plain voiceless stop plus laryngeal deve- 
lop into voiceless aspirates in Indo-Iranian. Finally, KURYEOWICZ claims 
that words beginning with initial vowels in Indo-European have lost a 
preceding laryngeal. 

Unlike KURYEOWICZ and SAPIR, STURTEVANT (1942 : 89b) rejects the 
theory that y (KURYEOWICZ’s 24) changes a contiguous e to o. Further- 
more, STURTEVANT (1942 : $9a) reconstructs laryngeals only for Indo-Hit- 
tite and not for its Indo-European descendant. 

My own views are closest to those of STURTEVANT. I believe that the 
Indo-European antecendent of the Anatolian languages contained four 
laryngeals (cf. 1976: $12.1 and $12.10): ?, h, x, y. Four laryngeals are 
needed here to account for cases of 1) e without an accompanying Anato- 
lian laryngeal reflex, 2) e with an accompanying Anatolian laryngeal 
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reflex, 3) a without an accompanying Anatolian laryngeal reflex, and 
4) a with an accompanying Anatolian laryngeal reflex. However, for the 
Indo-European antecedent of the Non-Anatolian daughter languages, 
no more than one laryngeal is needed. SZEMERENYI (1967 : 67f.) is cer- 
tainly correct in reconstructing a full complement of long and short 
vowels for this form of Indo-European. Therefore, the vowel-coloring 
and vowel-lengthening effects usually ascribed to the laryngeals must 
have taken place at some point between the separation of Proto-Anato- 
lian from the main speech community and the emergence of the Non- 
Anatolian dialect groups. 

Due to the fact that the laryngeals have had such a marked effect on the 
vowel system, it is impossible to discuss them without also discussing the 
vowels. In the next section, the development of vowel gradation will be 
summarized. The modifications to the vowel system caused by the laryn- 
geals will be mentioned there as well as the probable timing of the loss of 
laryngeals. 


3. The Vowels and Vowel Gradation. 


The vowel system of the Indo-European antecedent of the Non-Anato- 
lian daughter languages may be reconstructed as follows (cf. MEILLET 
1964 : 98f. ; SZEMERENYI 1970 : 31f.) : 


e O a i u 


e Ó à 1 ü 


Another vowel must also be reconstructed, the so-called “ schwa pri- 
mum " (cf. SzEMERÉNYI 1970 : 34). This vowel, which represents a voca- 
lized laryngeal (cf. BoMHARD 1975 : $6.7 and 1976 : $12.13), appears as €, 
o, or à in Greek and as i in Indo-Iranian, while elsewhere it develops along 
the same lines as IE a. The Greek developments are probably secondary 
(cf. SZEMERÉNYI 1972 : 125f.). 

This form of Indo-European was characterized by an interchange of 
vocalic elements (vowel gradation) that could occur in any syllable. This 
interchange, which was partially correlated with the position of the accent 
and with distinctions between morphological categories, could be qualita- 
tive, quantitative, or both combined. It is usually assumed that 
e/e ~ 0/0 ~ zero were in contrast and that the vowel a played no role in 
this system. However, by denying the existence of a, the problem of typo- 
logical improbability arises. The fact is that the vowel a must be recon- 
structed as an independent phoneme not only for this form of Indo-Euro- 
pean but also for every other form of Indo-European (cf. BOMHARD 
1976 : 87.4 ; SZEMERENYI 1964 : 2f. and 1967 : 67f.). 
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Correspondences : 


Late Indo-European e à 
Gothic e 
Old Irish i 
Latin e Ô a 
Greek n Q ü 
Tocharian B ye- Aao| aa 
Indo-Iranian à 
Albanian e o 
Armenian u a 
Old Ch. SI. 


Lithuanian 


Late Indo-European 
Gothic 
Old Irish 
Latin 
Greek 
Tocharian B 
Indo-Iranian 
Albanian 
Armenian 
Old Ch. SI. 
Lithuanian 


© 


pio pg io pdo pio pio gi pio pubo mie jmo 

oc ccu n cuu £u 
© 

id EE ci ci ce © ci 
le 


e po bte AE ap m ep if bis 
*. 


It may be assumed that Pre-Indo-European had the following vowels 
(cf. BOMHARD 1975 : $2.1 and 1977 : $277) : 
a 1 u 
a 1 ü 


The earliest period of Indo-European proper that can be reconstructed 
was characterized by a strong stress accent (cf. BoMHARD 1975: $3.4; 
Burrow 1973:108f.; LEHMANN 1952: $15.4). This accent caused the 
elimination of unaccented vowels. There was a contrast between those 
syllables with stress and those syllables without stress. Stress was used as an 
internal grammatical morpheme, the stressed syllable being the morpholo- 
gically distinctive syllable. This is the stage of development that I have 
called “ Stress Indo-European ". It was probably during this period that 
the syllabic nasals and liquids came into being (cf. BOMHARD 1975 : $3.8). 

The system of accentuation based upon the contrast between stress and 
lack of stress became disrupted when the vowels of morphologically non- 
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distinctive sylllables were either retained or, if they had previously been 
lost, restored in certain of these nondistinctive syllables. High pitch then 
replaced stress as the suprasegmental indicator of morphologically impor- 
tant syllables (cf. BURROW 1973 : 112f. ; LEHMANN 1952 : §15.3). There was 
a contrast between morphologically distinctive syllables with full-grade 
vowel and high pitch and morphologically nondistinctive syllables with 
full-grade vowel and low pitch. Under high pitch, a and à had front allo- 
phones, and, under low pitch, they had back allophones (cf. BOMHARD 
1975 : §4.4, 1976 : §7.3, and 1977 : §24). This stage of development may be 
called “ Pitch Indo-European ". It was at the end of this stage that the 
Anatolian languages became separated from the main speech community 
(cf. BOMHARD 1975 : §4.5 and 1976). 

In the next stage, “ Late Indo-European ”, pitch distribution underwent 
a morphologically-conditioned rearrangement. The allophones of a and à 
then became partially disassociated from pitch distribution, and e/é and 
o/ò became phonemic (cf. BoMHARD 1975 : $5.4 and 1976: $7.3) except 
that á was not changed to e in the neighborhood of the laryngeals h and x 
(cf. BoMHARD 1975 : $5.5). This is a reformulation of the theory that main- 
tains that these laryngeals changed a contiguous e to a. This reformulation 
was first suggested by Warren COWGILL in a paper read before the Lin- 
guistic Society of America in 1968. The vowel system of Late Indo-Euro- 
pean was thus as follows : 


In * Disintegrating Indo-European ", laryngeals were lost 1) initially 
before vowels (except for x, cf. BoMHARD 1976 : $12.13) and 2) after vowels 
when a nonsyllabic followed. This latter change caused compensatory 
lengthening of preceding short vowels (cf. BOMHARD 1975: $6.4 ; 
KURYEOWICZ 1935 : 28 ; LEHMANN 1952 : $3.6B ; STURTEVANT 1942 : 66f.) : 


HeC- > eC- -eHC- > -EC- 
HoC- » oC- -oHC- >  -6C- 
Hac- > aC- -aHC- >  -aC- 
HiC- > iC- -1HC- > -IC- 

HuC- » uC- -uHC- > -üC- 


Laryngeals must have remained in other positions. This is the only way 
to account for developments in the Non-Anatolian daughter languages 
such as the voiceless aspirates in Indo-Iranian, the Greek prothetic vowels, 
the Balto-Slavic intonations, etc. (cf. BoMHARD 1976: $12.13; LEHMANN 
1952 : $12.1). It should be noted that, on the basis of the Armenian evi- 
dence, I assume that the laryngeal x was not lost initially before vowels (cf. 
BOMHARD 1976 : $12.11-$12.13), at least in Pre-Proto-Armenian. 


SUN ou CSS à Cr. ee D UN Vol RU NI eo M 
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Finally, I assume that the laryngeals merged into h in Disintegrating 
Indo-European and that this single laryngeal could have a vocalic allo- 
phone, the traditional schwa primum (cf. BOMHARD 1975: §6.7 and 
1976 : $12.13). As far as I can see, there is no evidence to support the 
assumption of a “ schwa secundum ” (cf. SZEMERENYI 1970 : 34). Since the 


. schwa primum is clearly in alternation with original long vowels and since 


these original long vowels are to be derived from earlier sequences of short 
vowel plus laryngeal, the only logical conclusion is that the schwa primum 
is a vocalized laryngeal. 


4. The Voiceless Aspirates. 


The evidence for the existence of voiceless aspirates in Indo-European 
is extremely slight, coming almost exclusively from Indo-Iranian. This fact 
has led a number of scholars to deny the phonemic status of these sounds 
in Indo-European and to suggest that their occurrence in the daughter 
languages is due to secondary developments (cf. ALLEN 1976 : 237f. ; 
Burrow 1973:71f.; KURY+OWICZ 1935 : 46f.; LEHMANN 1952: 80f. ; 
POLOME 1971 : 233f. ; STURTEVANT 1942 : 83f.). 

The first to suggest that the voiceless aspirates were secondary was DE 
SAUSSURE. In a paper read before the Société de Linguistique de Paris in 
1891, he derived these sounds from sequences of plain voiceless stop plus a 
following “ coefficient ". A laryngeal explanation, along the lines proposed 
by DE SAUSSURE, has much to recommend it in many cases. For example, 
the voiceless aspirate found in Skt. tésthati “stands” can plausibly be 
derived from an earlier sequence of plain voiceless stop plus laryngeal, that 
is *(s)ti-st H-e-ti. This explanation is supported by the corresponding Greek 
form totnm (4 *si-staH-mi) * I place ", with long vowel from earlier short 
vowel plus following preconsonantal laryngeal. Sanskrit has zero-grade of 
the root, and Greek has full-grade. Av. nom. sg. panta “ path, way ” is from 
*péntaH-s, while the gen. sg. pa00 (cf. Skt. gen. sg. patháh) is from 
*putHós. The voiceless aspirate found in the Skt. nom. sg. pénthäh is 
from the weak cases. For other examples, cf. BURROW 1973: 71f., 
KURYEOWICZ 1935 : 46f., and STURTEVANT 1942 : 83f. 

While DE SAUSSURE’s theory accounts for the origin of some cases of 
voiceless aspirates, it does not explain all. There are several words of ono- 
matopoeic origin that contain voiceless aspirates. Among these are 1) Skt. 
kákhati “laughs”, Arm. xaxank" “ guffaw ", Gk. xayaCm “I laugh”, 
OCS. xoxotu “ guffaw ", Lat. cachinnó “ I laugh aloud ”, and 2) Skt. phüt- 
karoti “ puffs, blows”, Arm. p’uk" “ breath, puff”, Gk. püoa (4 *pdt1A) 
“ a pair of bellows ”, Lith. pūsti * to blow (air) ". A laryngeal explanation is 
to be ruled out here. 
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Finally, some voiceless aspirates in Indo-Aryan seem to owe their origin 
to the “ spontaneous aspiration ” of the plain voiceless stops after a preced- 
ing s (cf. BURROW 1973 : 72 and 393 ; POLOME 1971 : 239f.). A good exam- 
ple is Skt. sthagati “to cover, hide, conceal” beside Gk. otéym “to 
cover ”. 

The voiceless aspirates were thus not phonemic in Indo-European and 
did not become so in the majority of the daughter languages. The voiceless 
aspirates found in the onomatopoeic words mentioned above are probably 
the only ones that should be assigned to Indo-European and are to be 
regarded here simply as nonphonemic allophones of the plain voiceless 
stops. 


Correspondences : 


5. The Gutturals. 


Late Indo-European may be assumed to have had two types of guttu- 
rals : velars and labiovelars. The latter type was characterized by a secon- 
dary articulation of labialization that served to maximize the distinction 
between this series and the plain velars. 

It has often been assumed that Indo-European had three guttural 
series : 1) palatals, 2) velars, and 3) labiovelars. This theory, however, is 
without foundation. In the first place, such a theory would force us to 
assume that there was a common innovation in the Indo-European ante- 
cedent of the centum languages in which the palatals merged with the 
velars. There is absolutely no evidence whatsoever that such a merger has 
taken place. Furthermore, the palatals can be shown to have become 
phonemic only in the Indo-European antecedent of the satem languages 
(cf. LEHMANN 1952: $2.1b ; MEILLET 1964: 94f.). Finally, it is not neces- 
sary to set up a third series to account for cases in which velars in the satem 
languages correspond to velars in the centum languages since these can be . 
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explained equally well by assuming just two series (cf. BURROW 
1973 : 76f.). 

Palatalization of velars is an extremely common phenomenon and can 
be observed in the historical development of many languages. We can take 
the developments in the Romance languages as an example. Classical 


. Latin had the following gutturals (cf. STURTEVANT 1940: 165f.) : 


Velars Gk /k/ g /g/ 
Labiovelars qu  /k*/ gu /g*/ 


Somewhere around the beginning of the third century A.D., /k/ and 
/g/ were palatalized to /kj/ and /gj/ respectively before e, ae, & i, andi 
(cf. ELCock 1960 : 53f.). /kj/ and /gj/ then became /tj/ and /dj/ respecti- 
vely and then /tsj/ and /dzj/. /tsj/ developed into Fr. /s/, Sp. /0/, Port. 
/s/, It. /t$/, and Rom. /t$/. It should be noted that Sardinian is a relic area 
in which /k/ is not palatalized. /dzj/ developed into Fr. /Z/, Sp. /j/, Port. 
/Z/, It. /dZ/, and Rom. /dZ/. 

There has also been a general delabialization of /k"/ and /g"/ in the 
Romance languages, especially before front vowels. For details about the 
development of the gutturals in the Romance languages, cf MENDELOFF 
1969 : 16f. 

Returning now to Indo-European, the comparative evidence allows us 
to reconstruct the following gutturals for Late Indo-European : 


Velars k k? g 
Labiovelars k” k?* g“ 


The Anatolian data are particularly important here. The Anatolian 
languages show no trace of either palatalization of the velars or of delabial- 
ization of the labiovelars(cf. BOMHARD 1976 : §§10.7-10.12 and STURTE- 
VANT 1951 : 55f. for examples). Therefore, we can say with some assurance 
that Pre-Anatolian Indo-European had only two guttural series and that 
the development of palatal allophones of the velars and the delabialization 
of the labiovelars must have taken place after the separation of the Anato- 
lian languages from the main speech community. 

There are many important parallels between the Romance develop- 
ments described above and the Indo-European developments. As in Proto- 
Romance, Post-Anatolian Indo-European developed palatalized allo- 
phones of the velars. Palatalized allophones came into being when the 
velars were contiguous with front vowels and with apophonic o (cf. GEOR- 
GIEV 1966 : 21f.). These palatalized allophones became phonemic when the 
labiovelars were delabialized in the Indo-European antecedent of the 
satem languages. The unpalatalized velars and the delabialized labiovelars 
then merged. Again, similar developments may be observed in the Ro- 
mance languages. Since the labiovelars did not become delabialized in the 
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Indo-European antecedents of the centum languages, there was no impetus 
for the phonemicization of the palatals here. These developments may be 
represented diagrammatically thus : 


Step 1. Velars develop nonphonemic palatalized allo- 
phones when contiguous with front vowels : 
Contiguous with Contiguous with 
Front Vowels Back Vowels 
k /c/ k /k/ 
k? /c?/ k? /k?/ 
g /y g /g/ 

Step 2. In the Indo-European antecedent of the satem languages, 
the labiovelars are delabialized and merge with the 
unpalatalized velars : 

k” > k 
k?" 5 Kk? 
£g" >g 

Step 3. Both palatalized and unpalatalized velars are now found 
in the vicinity of front vowels. 

This contrast becomes phonemic : 

Contiguous with Contiguous with 

Front Vowels Back Vowels 

k /c/ > € 

k? /c?/ 3- ue" 

g /M >h 

k (Ck) >k k ((kk") >k 

k? (Kk) > k? k? (<kK?,k™) > p 

g (C8) » 8 8 ((88) > 8&8 
Step 4.  Palatals are analogously extended to the vicinity of back 


vowels. 


Even though the Guttural Theory just outlined above cannot explain 
every example, it has, nevertheless, the advantage of being able to ac- 
count for the greatest number of developments. Moreover, it is fully 
compatible with everything we know about sound change and has his- 
torically attested parallels in natural languages. Cf. MEILLET 1964: 91f. 
and 1967: 68f. for essentially the same conclusions about the develop- 
ment of the gutturals. | 
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Tocharian 
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Correspondences : 
Centum k K g k" 
| Satem c cec + k k ë g 


Sanskrit 
Avestan 
Albanian 
Armenian 
Old Ch. SI. 
Lithuanian 


Gothic 
Old Irish 
Oscan 
Latin 
Greek 


6. The Glotttalized Stops. 


Correspondences : 


e 
~ 
v 
» 


Late Indo-European 
Sanskrit 
Avestan 
Albanian 
Armenian 
Old Ch. SI. 
Lithuanian 
Gothic 
Old Irish 
Oscan 
Latin 
Greek 
Tocharian 


dh 


[en 
[= x 
[en 


d 
d 
d 
t 
d 
d 
t 
d 
d 
d 


wm 20g Qa Oe PF" NN O N N —: 


~ on 
«C 
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It is a well-known fact that the phoneme traditionally reconstructed as b 
was so rare as to be virtually nonexistant in the Indo-European parent 
language (cf. GAMKRELIDZE 1976 : 403 ; HOPPER 1973 : §3.2.3 ; LEHMANN 
1952 : 815.1; MEILLET 1964 : 84 and 89). Such a gap is difficult to under- 
stand and is totally unexplainable within the traditional framework. 

The majority of scholars currently agree that the voiceless aspirates 
were not phonemic in Indo-European (cf. $4) and that Indo-European had 
a stop system with a three-way contrast (except in the labial series) : 


\ / k g^ N T 
d g g 

Such a system is typologically unacceptable, however, since no known 
natural language has such a contrast (cf. JAKOBSON 1971 : 528 ; MARTINET 
1970 : 115). Therefore, we must either reinstate the voiceless aspirates as 
SZEMERÉNYI (1967 : 88f.) has attempted to do or come up with a truly new 
look for Indo-European. Now, since there are extremely cogent arguments 
against reinstating the voiceless aspirates (cf. $4 for details and references), 
the only course open is to seek a typologically acceptable alternate recon- 
struction for the Indo-European stop system. 

A reinterpretation of the traditional plain voiced stops as glottalized 
stops (ejectives) solves both of the above problems. In the first place, it is 
common for languages with ejectives to have a gap in the labial series 
(cf. GREENBERG 1970: 127; HOPPER 1973 : §3.2.3). Next, the positing of 
ejectives in place of the traditional plain voiced stops leaves the traditional 
voiced aspirates as the only ones with voicing. With the reinterpretation of 
the traditional voiced aspirates as either murmured stops (cf. HOPPER 


1973 : §3.1.1) or as plain voiced stops (cf. BOMHARD 1975 : §3.9), the new 
system becomes complete : 


p——b* 


=D t 


The resulting system belongs to a quite common type. Similar systems 
can be found, for example, in the Caucasian languages, Coos, Haida, 
Mayan Chontal, Puget Sound Salish, Walamo, Washo, and Yapese, to 
name just a few (cf. RUHLEN 1976). The new system, therefore, fulfills 
the requirement of typological acceptability. The question now is wheth- 
er or not the new system can also fulfill the requirement of historical 
probability. 
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There is no uniform treatment of the glottalics. The Germanic, Arme- 
nian, Tocharian, and Anatolian developments are straightforward : deglot- 
talization. In the other daughter languages, the glottalics have developed 
into plain voiced stops. No doubt, the development went as follows : glottal- 
ized — creaky voice — full voice. Such a progression is perfectly natural 
and has parallels in several of the Caucasian languages (cf. COLARUSSO 
1975 : 82f. ; GAMKRELIDZE-IVANOV 1973 : 154). In the Modern South Ara- 
bian languages, “ the post-glottalized (ejective) consonants have partially 
voiced and more rarely wholly voiced variants” (cf. JOHNSTONE 
1975 : $2.1.2). 

The development of the glottalics into voiced stops in Indo-Iranian, 
Baltic, Slavic, Albanian, Italic, Celtic, and Greek must have taken place in 
the early history of these branches themselves and not in the parent lan- 
guage. That is to say that we are dealing here with parallel developments 
and not a common innovation. This is proved by the fact that the glottalics 
were treated differently in each daughter language once they had been 
changed into voiced stops. In Albanian, Baltic, Slavic, and Iranian, the 
glottalics merged completely with the murmured stops (the traditional 
voiced aspirates). In Old Indic, the glottalics became plain voiced stops but 
did not merge with the murmured stops. In Italic and Greek, the change of 
glottalics into voiced stops could only have taken place after the murmured 
stops had become voiceless aspirates (cf. HOPPER 1973 : §3.3.2) since the 
two series are kept completely separate. The change of murmured stops 
into voiceless aspirates is not without parallels ; one can cite the example of 
Romany (cf. MEILLET 1967 : 100). 

It is thus clear that the positing of glottalics in place of the traditional 
plain voiced stops also fulfills the requirement of historical probability. 
Furthermore, several problems that could not be accounted for within the 
traditional framework now become explainable. 

The Indo-European stem for the verb “ to drink, swallow ” is tradition- 
ally reconstructed as *peə2- (KURYEOWICZ) or *pey- LEHMANN, STURTE- 
VANT), with a voiced laryngeal. It is this voiced laryngeal that is supposed 
to voice the contiguous p to b in Skt. pibati “ drinks ", Lat. bibit, Olr. ibid, 
as if from earlier *pi-py-eti (cf. BURROW 1973 : 72f.). However, y normally 
yields. h in Hittite (cf. BoMHARD 1976: §§12.7-12.9 and STURTEVANT 
1951: $75 for examples), and the Hittite derivative of this stem, paszi 
“ drinks, swallows ", lacks a laryngeal reflex. It is, therefore, extremely 
unlikely that the Indo-European form contained y. A reconstruction *po?- 
solves all problems associated with this stem. First, such a reconstruction 
accounts for the lack of a laryngeal reflex in Hittite since ? is normally lost 
there (cf. BOMHARD 1976: §12.10; STURTEVANT 1951: §77). Next, the 
voicing of p to b in Sanskrit, Latin, and Old Irish is easily explained since 
this would be the normal development for a glottalized stop in these lan- 
guages. Thus, instead of *pi-py-eti, we should reconstruct *pi-p?-eti. 
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Indo-European had constraints on permissible root structure sequences 
(cf. LEHMANN 1952: $2.3e ; MEILLET 1964: 173f.). Under the traditional 
system, these constraints seem strangely capricious. Under the new system, 
however, they become completely natural, with several typological paral- 
lels (HOPPER 1973 : §3.2.6 cites the examples of Hausa, Yucatec Mayan, 
and Quechua). HOPPER (1973: §3.2.6) has restated the constraint laws 
thus : 


1. Each root contains at least one [—checked] obstruent ; 
2. When both obstruents are [—checked], they must agree in voicing. 


Only the glottalics are [+checked]. They are also neutral as to voicing. For 
additional information on the Indo-European root structure constraints, cf. 
GAMKRELIDZE 1976 : 404f. 

Under the traditional system, the Germanic and Armenian “ sound 
shifts " are anomalous. Nothing quite the same exists in any of the other 
daughter languages (except probably the poorly attested Thracian and 
Phrygian). There is, of course, Tocharian, but the changes there are dif- 
ferent in that the opposition between the traditional plain voiceless, plain 
voiced, and voiced aspirated stops is completely eliminated (cf. VAN WIN- 
DEKENS 1976 : $223), while in Germanic and Armenian, the opposition 
remains intact. The Germanic and Armenian developments cannot have 
been due to a common innovation since there is no indication that these 
two branches were ever in contact. Under the new system, these branches 
are to be seen as relic areas. In fact, they provide a key piece of evidence in 
support of the Glottalic Theory. 

The Glottalic Theory stands out as the single most important contribu- 
tion to the reconstruction of the Indo-European phonological system made 
during this century. The only possible competitor, the Laryngeal Theory, 
had its origins in the closing decades of the last century. 


6 


7. The Murmured Stops. 


HOPPER (1973 : §3.1.2) classifies the traditional voiced aspirates as 
murmured stops. He does so to account for the Indo-Aryan, Greek, and 
Latin reflexes. HOPPER may be correct in this, but such a reconstruction is 
not mandatory. As is apparent from the following table of correspon- 
dences, the reflexes found in the daughter languages are either plain 
voiced stops or sounds that can easily be derived from plain voiced stops in 
the majority of cases. It is, therefore, possible that this series was charac- 
terized by full voicing and that the development of murmured stops was a 
late innovation shared by the ancestors of Indo-Iranian, Italic, Greek, and 
Armenian. 
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Correspondences : 


Late Indo-European b d g" 
Sanskrit bh dh ghh 
Avestan b d gyjz 
Albanian b d dh g gj 
Armenian bw d gjz 
Old Ch. SI. b d g ž dz 
Lithuanian b d g 
Gothic b d W 
Old Irish b d 
Oscan h f 
Latin hgf fvgu 
Greek X o0y 


Tocharian 


The following table of correspondences combines the table of the glot- 
talic stops with that of the murmured stops. This helps to bring the deve- 
lopments of the two series into clear focus, especially where the reflexes of 
the glottalic stops have merged with those of the murmured stops. The 
labial series is not given since there probably was no glottalized labial in 
Indo-European. 


Late Indo-European g" 
Sanskrit gj gh h 
Avestan gyjž 
Albanian ggj 
Armenian k | gjz 
Old Ch. SI. gzdz 
Lithuanian g 
Gothic qk Ww 
Old Irish bg g 
Oscan b f 
Latin vgug fvgu 
Greek Boy | ọ0x 
Tocharian kuk ¢ 
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8. Disintegrating Indo-European. 


We can say with a reasonable amount of certainty that the form of 
Indo-European spoken immediately prior to the emergence of the Non- 
Anatolian daugther languages was not a unitary language but, rather, a 
group of closely-related dialect groups. The following dialect groups may 
be set up (cf. BURROW 1973 : 12f.) : 


1. A central, innovating area in which the velars are partially palatal- 
ized and the labialized postvelars are delabialized and merged with 
the unpalatalized velars : 


N NN 


2. À Western group that later develops into Germanic, Celtic, and 
Italic. 

3. A Southern dialect that develops into Greek. 

4. An Eastern dialect that develops into Tocharian. 


It should be noted that many important isoglosses cross between each 
of these groups. 

Now that we have discussed the changes made during this century, we 
are in a position to set up phonological systems for the dialects of Disinte- 
grating Indo-European and to trace the development of these phonological 
systems in the daughter languages. Two such systems must be set up: one 
for the Disintegrating Indo-European antecedent of the satem languages 
and one for the antecedents of the centum languages. 

The phonological system of the Disintegrating Indo-European ante- 
cedent of the satem languages may be reconstructed as follows (cf. Bom- 
HARD 1975 : $6.1): 


Consonants : 
b p dt jc g k 
t? c? k? 
S h [h, h] 
Vowels: 
e oa iu 
é O à 1 Uü 
Resonants : 


ywmnatir[; 52; 
y wm n l r 
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In the centum dialects, the velars were not palatalized, and the labiove- 
lars were not delabialized (cf. §5; BOMHARD 1975: $6.9; MEILLET 
1967 : 68f.). The phonological system of the Disintegrating Indo-European 
antecedents of the centum languages may be reconstructed as follows (cf. 
BOMHARD 1975 : $6.8) : 


Consonants : 
b p d t g k g k” 
t? k? k?” 
S h [h, h] 
Vowels: 
e oa u 
e o à 1 ü 
Resonants : 


iumnlr 
years SSS te 


9. Indo-Iranian. 


The phonological system of the Disintegrating Indo-Europea antece- 
dent of the satem languages remained intact in the earliest stage of Indo- 
Iranian except that the voiceless aspirates became phonemic. While Indo- 
Iranian was still in contact with the ancestor of Slavic, s was changed to 5 
after k, r, i, u. A similar change is also found in Slavic. In Lithuanian, s 
becomes $ only after k and r and, in Armenian, only after r. The palatals c, 
c?, and j are affricated to c, &?, and Z respectively (cf. BURROW 1973 : 74). 
Following that, k, k?, and g are palatalized to c, c?, and j respectively 
before é, i, and y (cf. MAYRHOFER 1972 : 24). The consonantal system of 
the Indo-Iranian parent language was thus as follows : 


pp ttt? c Qe c c k kh k? 


h 


un 
Yx 


The above system has several typological parallels. Similar systems can 
be found in Kashaya, Kiowa, Lezghian, Tabasaran, Tsaxur, and Yuchi (cf. 
RUHLEN 1976). 

After the palatalization of the velars had taken place, the short vowels 
merged into a, and the long vowels merged into à. Original o became à in 
open syllables (BRUGMANN's Law). The syllabic nasals became a, and the 
syllabic laryngeal merged with i. h was then lost after a (< m, n) with com- 
pensatory lengthening. r and / merge into r, and r and / merge into r. 
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In Avestan and Old Persian, the glottalics merge with the murmured 
stops. The voiceless aspirates become fricatives except after a sibilant, 
where they are deaspirated. The plain voiceless stops develop into frica- 
tives when immediately followed by a consonant unless a sibilant prece- 
des. 

GRASSMANN's Law describes similar, but independent, developments 
in Greek and Old Indic (cf. Burrow 1973 : 70). In Old indic, the first 
murmured stop occurring in a root was changed into the corresponding 
plain voiced stop when another murmured stop followed. In Greek, the 
first voiceless aspirate was changed into the corresponding plain voice- 
less stop when another voiceless aspirate followed. For example, in Old 
Indic, earlier *bhu-bhodh-a has become bu-bodh-a. Two murmured stops 
were allowed in Old Indic when one was part of an ending. 

Development of the Indo-Iranian consonants in Old Persian, Avestan, 
and Old Indic : 


Indo- Old Gathic Later Old 
Iranian Persian | Avestan | Avestan | Indic 
p pf pf p 


dh 
S 


€? (< IE c?) 
2 (< IE j) 
$(« IE s) 
c(< IE k) 
c? (< IE k?) 
j" (< IE g) 
k 

kh 

k? 

g" 


M 


x Ne Ne vx 


i» 


p 
f 
b 
t 

6 
d 
d 
h 
S 

Z 
Z 
š 
č 
j 
j 
k 
X 
8 
g 


ga Qa x D: © 


> 
09 0Q » pee C ue N N & 
2 — 

= 


In Old Indic, the glottalics become plain voiced stops but do not merge 


with the murmured stops. c? and c? merge into j, and j^ and Z^ merge into A. 
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Old Indic phonological system (cf. MAYRHOFER 1972 : $ 5): 


Vowels : a 1 u e o I l 
à 1 Ù ai au [ 

Consonants : k kh g gh à (velar) 
c ch j jh ñ (palatal) 
t th d dh n (cerebral) 
t th d dh n (dental) 
p ph b bh m (labial) 

Semivowels : y r ]l] v 

Sibilants : $ $ S 

Aspirate : h 

Visarga : h 

Anusvara : m 


Once the above system was established, it remained surprisingly stable 
for well over three thousand years ; the phonological systems of the mod- 
ern Indo-Aryan languages remain to this day similar in structure to the 
phonological system of Old Indic (cf. BLocH 1965 : 96f.). This fact raises an 
interesting question about the Indo-European phonological system as 
reconstructed by the Neogrammarians. Since that system is so close to the 
phonological system of Old Indic, one wonders why it, too, did not remain 
stable in the Indo-European daughter languages. It thus seems to be a fair 
assumption that the Indo-European phonological system was not in fact 
similar to that of Old Indic and that the Old Indic system is an innovation. 


10. Slavic. 


The glottalized stops merge with the murmured stops at an early date. 
kh becomes x. After k, r, i, and u, s becomes x (> 5 before front vowels). A 
similar change is found in Indo-Iranian. c and j become s and z respective- 
ly. k and g are palatalized to ¢ and Z respectively before front vowels and j. 
m, n, |, r develop into i (or u) plus m, n, I, r. 

a and o merge into o, and à and © merge into a. ei and i both become i, 
and oi (( ai, oi) and ë both become č. à becomes y. i becomes ù and u 
becomes %. e plus a nasal becomes e, and o plus a nasal becomes o. ou 
(X au, ou) becomes u. 

k and g are palatalized to c and dz respectively before ë (< oi). t, d, n, l, r 
plus the semivowel j become /^ Œ, n’, l/, r’ respectively, while s becomes s, 
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and z becomes Z under the same conditions. p, b, m, v plus j become pl, bp, 
ml, vl respectively. 
Common Slavic phonological system (cf. BIDWELL 1963 : 12) : 


Stops : pt k Vowels: i y u 
b d g i ü 
Fricatives: (v)s š ee Oo Q 
Z Ž é a 
Affricates: ct č Semivowel: j(v) 
dz di | 
Nasals: mn n Liquids: r 1 r P 


11. Baltic. 


The Baltic developments are fairly similar to the early Slavic develop- 
ments. As in Slavic, the glottalized stops merge completely with the mur- 
mured stops, Lithuanian shows the change of s to s after k and r but not 
after i and u as in Slavic and Indo-Iranian. m, n, [, r develop into i 
(or u) plus m, n, l, r. 

Except for the merger of a and o into a, ai and oi into ai, and au and ou 
into au, the vowel system remains reasonably faithful to that of Disinte- 
grating Indo-European. Unlike Slavic and Germanic, Baltic did not merge 
Disintegrating IE 6 and å. 

In Lithuanian, t plus j and d plus j become či and dži respectively ; t 
plus / and d plus / become kl and gl respectively. 


12. Armenian. 


Armenian is particularly important because it is a relic area in which 
the Disintegrating Indo-European consonant system has been most faith- 
fully preserved. The only other such relic area is Germanic. 

Initially, IE p becomes either h or Ø (especially before o), while medial- 
ly, p becomes w. IE ¢ remains after s but becomes :^ elsewhere except 
before r and £ where it becomes w. IE c becomes s. 

In Armenian, as in Germanic, the glottalics are deglottalized : t? beco- 
mes t, c? becomes c, and k? becomes k. 

The murmured stops remain except for the following changes : medially 
between vowels, b becomes w, j becomes z, and g becomes Z. g remains 
initially before back vowels but is changed to j before front vowels. 
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The development of the Disintegrating Indo-European consonant sys- 
tem in Armenian may be summarized thus : 


p, t,c, k Xh (w, Ø), t®, s, k^ 

p^ th kh > p, t, X 

0, c0, k^ t, c, k 

b, d, 3, g > b (w), d, j (z), g Q, Z) 


The short vowels remain unchanged, but é becomes i, 0 becomes u, and 
à becomes a. i/i and u/à lose any distinction of length. eu and ou become 
0y, ai becomes ay, au becomes aw, and ei and oi become e. 

m, n, l, r, develop into a plus m, n, E r (F before n). | becomes + 
before consonants. w becomes g or v. | 

s becomes h or initially before vowels. As in Indo-Iranian, Slavic, and 
Lithuanian, s becomes 5 after r. sk and ks become ç. 

Armenian is the only Non-Anatolian daughter language that has pre- 
served a trace of a consonantal laryngeal. STURTEVANT's x (KURYEOWICZ’S 
2) appears as h initially before full-grade vowels (cf. BOMHARD 
1976 : $12.11 ; WINTER 1965 : 102). The following examples have cognates 
in the Anatolian languages : 


A. Arm. hav * grandfather ": Hitt. huhhas “ grandfather " ; Hier. 
huhas ; Lyc. xuga-. Cf. also Lat. avus “ grandfather ". 


B. Arm. hoviw “ shepherd " : Luw. ha-a-u-i-is * sheep " ; Hier. hawis. 
Cf. also Skt. ávi-h * sheep " ; Gk. dic, otc ; Lat. ovis. 

C. Arm. haravunk"“ arable land ” : Hitt. haraszi “ to plow ”. Cf. also 
Gk. àoóo “ to plow, till " ; Lat ard ; Goth. arjan. 

D. Arm. hogi “ wind, spirit ", hov “ wind ", hovem “ to let air in”: 
Hitt. huwanza “wind”. Cf. also Lat. ventus “wind”; Goth. 
winds ; Toch. A want. 

E. Arm. han “ grandmother ” : Hitt. hannas “ grandmother ” ; Lyc. 
xñna-. Cf. also Lat. anus “ old woman ". 

F. Arm. harkanem “ to split, fell " : Hitt. harakzi “ to be destroyed ”. 
Cf. also Olr. orgaim “ to strike, destroy ". 


G. Arm. hanem * to draw " : Hitt. hani * to draw water ". 
H. Arm. Hay “ Armenian " : Hitt. Hayasa the name of a region. 


The following have no known cognates in the Anatolian languages : 


A. Arm. hav * bird ” : Lat. avis “ bird ” ; Skt. vi-h. 

B. Arm. hot * smell ” : Lat. odor “ smell " ; Gk. óGo * to smell ". 
C. Arm. hum “ raw " : Skt. amá-h * raw " ; Gk. póg. 

D. Arm. haçi “ ash-tree " : Olce. askr * ash-tree ". 


These examples, though few in number, seem to indicate that the laryn- 
geal x was not lost initially before vowels in Disintegrating Indo-European. 
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13. Germanic. 


Germanic, like Armenian, is extremely conservative. The Disintegrating 
Indo-European consonant system is preserved better in these two branches 
than in any of the other daughter languages. Unlike Armenian, Germanic 
preserves the older contrast between velars and labiovelars. Armenian, on 
the other hand, belongs to the satem group of languages and is, therefore, 
descended from that form of Disintegrating Indo-European in which this 
contrast was replaced by a contrast between palatals and velars (cf. $5). 
Furthermore, the voiceless aspirates did not become phonemic in German- 
ic. As in Armenian, the glottalics are deglottalized. 

The plain voiceless stops are changed into voiceless fricatives: p 
becomes f, t becomes 0, k becomes xy, and k” becomes yw. Later, the voice- 
less fricatives were voiced except 1) initially and 2) medially between 
vowels when the accent fell on the contiguous preceding syllable (VERNER's 
Law). s was also changed to z under the same conditions. 

b remained initially, in gemination, and after nasals ; g only in gemina- 
tion and after nasals ; and d initially, in gemination, and after nasals, /, z, 
and g. In other positions, however, b, d, and g were changed into the voiced 
tricatives J, 0 and y respectively (cf. MOULTON 1972: 173). g” seems to 
have become w. 

a and o merge into a, and à and ó merge into ð. e becomes i 1) before a 
nasal plus consonant and 2) when i, i, or y follows. ei becomes i. i is 
changed to e and u to o when a, o, or e appears in the following syllable 
except when a nasal plus consonant intervenes. In the sequences any, iny, 
and uny, the n is lost, and the vowels are lengthened. m, n, [| r develop 
into u plus m, n, l, r. 

The consonantal resonants remain unchanged except that final m 
becomes n. This change is also found in Anatolian, Greek, Celtic, and 
probably Balto-Slavic. 


14. Celtic. 


The discussion will be confined to Old Irish ; only the major develop- 
ments will be followed. For details about developments in the other Celtic 
languages, cf. LEWIS-PEDERSEN 1961. 

The dental and velar glottalics merged completely with the murmured 
stops in Proto-Celtic : t? and d » d, and k? and g » g. The labiovelars devel- 
oped along slightly different lines. First, g” was delabialized. The resulting 
sound then merged with g. Following that, k?" developed 1) into b initially 
and medially after consonants and 2) into g initially before u and medially 
between vowels and before consonants. 
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Original p was lost in all of the Celtic languages. However, p has been 
reintroduced into Old Irish through loanwords. ¢ and k are written ¢ and c 
respectively. b, d, and g remain. 

The consonants developed positional allophones under various condi- 
tions : Palatal allophones developed in the vicinity of original i, i; e, e, and 
velar allophones developed in the vicinity of original u, 4. Neutral allo- 
phones were found in the vicinity of original o, 6, a, à. In Old Irish, the 
palatal and velar allophones were indicated as such in writing by surround- 
ing vowels. Unpronounced vowels were often introduced to indicate the 
quality of the following consonant. p, t, c, b, d, g became the fricatives f, 0, 
x, v, 0, y (written ph, th, ch, b, d, g) initially after words that end or that 
formerly ended in a vowel and medially between vowels. m, n, l, r became 
L, V, À, o (written m, n, l, r), and s became h under the same conditions. y 
was probably a nasalized v, while v, À, o were lax variants of n, l, r. Conso- 
nants were changed as follows initially when the preceding word ended or 
formerly ended in a nasal: 1) p, t, c became b, d, g (written p, t, c), 2) b, d 
first became mb, nd and then mm, nn, 3) f became v (written b), 4) n was 
written before vowels, and 5) s, r, l, m, n were doubled when they followed 
a proclitic vowel. 

Old Irish thus had the following system of consonants (the written form 
is given first followed by the allophones in brackets) : 


p [p b] t [t d] c kk, gl 
ph [f] th [0] ch [x] 
f [f] s [s] 
b [b vj] d fd, ô] g [g »] 
m [m, y] n [n v] n ip] 

1 [L 4] r [r o] 

h [h] 


Except for the merger of ó and à into á and of i and e into í, the long 
and short vowels are mostly preserved in accented syllables. In unaccented 
syllables, vowels are either lost or subject to various modifications 
governed by a complicated set of rules. i and u become e and o respectively 
under the influence of a or o in the following syllable. eu and ou merge into 
ó/úa. au becomes du/6, ei becomes é/ia, oi becomes óe/oí, and ai becomes 
aí/áe in accented syllables. The Old Irish vowel system was as follows : 


Vowels : 
1 u i ú 
e o é 6 
a a 
Diphthongs : 
iu ia ua ui 
éu/éo oi/de 
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y is lost. w becomes f initially and b after r, l, d. m, n, l, r are preserved 
except that final m becomes n. In the sequences Vnt, Vnc(h), and Vns, the n 
is lost, and the preceding vowel is lengthened. The developments of the 
syllabic nasals and liquids are complicated though in general m, n Lr 
become am, an, al, ar respectively before vowels and em, en, li (le), ri (re) 
respectively elsewhere. 


15. Italic. 


As in Greek, the murmured stops became voiceless aspirates in Italic 
(cf. Buck 1955 : 118 ; HOPPER 1973: 83.3.2): b, d, g, g” » p^ t^ k^ k"^ The 
voiceless aspirates then became the fricatives f, 0, y, xw. In Oscan and 
Umbrian, f, 0, and yw merged into f, while y became h. In Latin, the 
merger of f, 0, and yw into f only took place initially. f became b medially ; 
0 became 1) d medially but 2) b before or after r, before l, or after u ; and 
Xw became 1) v between vowels, 2) gu after n, but 3) g before consonants or 
u. x became 1) h initially in Latin but 2) g when before or after consonants 
and 3) f when before u. 

After the murmured stops had become voiceless aspirates, the glottalics 
became plain voiced stops. The identical development is found in Greek. 
The plain voiceless stops remain unchanged. 

The vowels generally remain in accented syllables but are weakened or 
lost in unaccented syllables. The vowels underwent the following modifica- 
tions in Latin (cf. Buck 1955: 79f.) : Final i became e. e became i before 
ng, gn, nc, and nqu. e became o before or after w and before l. o became u 
1) before nc, ngu, mb, and before / plus a consonant, 2) in final syllables 
ending in a consonant, and 3) medially before / or before two consonants. 
vo became ve before r plus a consonant, before s plus a consonant, and 
before t. ov became av. 

The diphthongs are preserved in Oscan but undergo various changes in 
Umbrian and Latin. ei became i, and oi, eu, and ou became à in Latin. 

m, n. l, r are preserved. y remains initially in Latin (written à) but is lost 
between vowels, while w (written v) is unchanged. m, n, |, r develop into 
a plus m, n, l, r respectively before vowels. Elsewhere, / and r become ol 
and or respectively, and m and n become em and en respectively. 

s generally remains, though it is voiced to z between vowels. The z is 
still found in Oscan but is changed to r in Umbrian and Latin. 


16. Greek. 


The Greek and Italic sound-shifts represent a complete transformation 
of the Indo-European type. In Greek, as in Italic, the murmured stops first 
became voiceless aspirates (cf. LEJEUNE 1972: 30f.). This development 
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resulted in a consonant system characterized by a contrast between three 
types of voiceless stops, plain ~ aspirated ~ glottalized : 


V \/ V 


jov 


h 


Similar systems can be found in Aymara, Chumash, Haisla, Keres, 
Korean, and Takelma (cf. RUHLEN 1976). 

The glottalics then became plain voiced stops. The resulting (Proto- 
Greek) system was as follows : 


VV WV 


Such system are extremely common, being found in Bisu, Burmese, 
Burushaski, Cofan, Gilyak, Guanano, Thai, Waunana, and Yaruro, to cite 
just a few examples (cf. RUHLEN 1976). 

The labiovelars were eliminated in Greek in historic times. The process 
of elimination probably occurred in several stages. Since the labiovelars 
mostly remain in Mycenaean, we can reasonably place their elimination 
between the Mycenaean period and the beginning of the alphabetic 
period, that is; between about 1400-900 B.C. (cf. LEJEUNE 1972: 43f.). 
Before or after u, k”, g”, and k”" were delabialized and merged with k, g, 
and k" (written x y, and x) respectively. Next, k”, g”, and k"" were palata- 
lized before č and 7. The resulting sounds then merged with 4, d, and tr” 
(written 7, ô, and 0) respectively in the majority of the dialects. Finally, all 
remaining labialized postvelars became labials : k”, g”, k"^ Xp, b, p^ (writ- 
ten z, D, o). 

The vowels and diphthongs are well-preserved in all of the Greek 
dialects. The most important change is that of à to 7 in Attic-Ionic. Addi- 
tional changes worth mentioning include the compensatory lengthening of 
short vowels, the shortening of long vowels, and the development of new 
long vowels and diphthongs through contraction. For details about these 
developments, cf. LEJEUNE 1972 : 187f. 

m, n, l, r generally remain in Greek except that final m becomes n as in 
Anatolian, Germanic, Celtic, Baltic, and Slavic. m, n, [, r develop into 
au, av, ad, ag respectively before vowels. Before consonants, m and 7m 
merge into a, while r and / become ag/ga and aA/4a respectively. 
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s, y, and w are lost medially between vowels. Initially before vowels, s 
becomes h (written ‘), y becomes either h or z (written ‘ and ¢ respective- 
ly), while w is lost in Attic-Ionic. s remains when final and before or after 
voiceless stops. 


17. Tocharian. 


In Tocharian, the distinction between voiced, voiceless, and glottalized 
stops was eliminated. However, Tocharian originally preserved the older 
contrast. While this contrast still existed, £? was lost before the nonsyllabic 
resonants (cf. VAN WINDEKENS 1976 : 8241). t and d were not lost, however. 
The elimination of the older contrast must, therefore, have taken place 
after the loss of t?. No doubt, the first step involved the deglottalization of 
t?, k?, and k?” and their merger with the plain voiceless stops r, k, and k” 
respectively. This is proved by the fact that mp remains mp, while mb 
becomes m (cf. VAN WINDEKENS 1976: $234), and the fact that / and t? 
have the same treatment before front vowels — palatalization to c — while 
d goes its own way under the same conditions — palatization to dz > ts 
(cf. VAN WINDEKENS 1976 : $243).Finally, the voiced stops were devoiced 
and merged with the plain voiceless stops. 

p (X p. b) often becomes w between vowels and after / and r. k (< k, k?, 
g) is palatalized to ç before front vowels. k” (< k", k?", g”) becomes kw/u, 
k, or ¢ according to a complicated set of rules (cf. VAN WINDEKENS 1976: 
91f. for details). t (< t, t?) becomes c before front vowels but ts before y. t (< 
d) becomes fs before front vowels (see above). 

s usually remains but is palatized to 5 before front vowels. The nonsyl- 
labic resonants generally remain. 

The Disintegrating Indo-European vowels and diphthongs are greatly 
modified. For details about their development, cf. VAN WiNDEKENS 1976 : 
15f. 


18. Anatolian. 


The Anatolian languages occupy a special position since it is extremely 
likely that they are descended from an earlier form of Indo-European than 
the other daughter languages (cf. BURROW 1973 : 17f. ; STURTEVANT 1942: 
23f.). In my article entitled “ The Placing of the Anatolian Languages ”, I 
tried to show that it was at the end of the phonemic pitch stage of Indo- 
European that the Anatolian languages became separated from the main 
speech community (cf. BOMHARD 1976). 
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We may reconstruct the Pitch Indo-European phonological system as 
follows (cf. BOMHARD 1975 : $4.1 and 1976 : §2.1): 


Consonants : 
b p d t g k g” k” 
t? k? kw 9 
S y x h 
Vowels: 
a i u 
à 1 ü 
Resonants : 


HET Pret 
y wm n lr 


During the phonemic pitch stage of Indo-European, pitch-conditioned 
allophones of a and à came into being. Under high pitch, these vowels had 
front allophones ; under low pitch, then had back allophones. These allo- 
phones developed along slightly different lines in Proto-Anatolian and in 
Late Indo-European. In both Proto-Anatolian and Late Indo-European, 
the front allophones became e and e respectively except when contiguous 
with the laryngeals h and x (cf. 83; BOMHARD 1975 : $5.5 and 1976 : $7.3). 
The back allophones, on the other hand, remained subphonemic in the 
Anatolian languages (cf. BoMHARD 1976 : $7.3), while in Late Indo-Euro- 
pean, they became o and 6 respectively. 

PAn. e was originally preserved in Hittite, though eventually it merged 
with i. Luwian, Palaic, and Hieroglyphic Luwian have mostly replaced 
PAn. e with a. PAn. a remained in all of the Anatolian daughter languages. 
i and u also remained. The cuneiform syllabary does not indicate vowel 
length. However, internal evidence points to a contrast between long and 
short vowels at least in Proto-Anatolian. Pitch IE ai and au become i and u 
respectively. 

In the Anatolian languages, the glottalized stops were deglottalized, and 
the voiced stops were devoiced. The cumulative evidence seems to indicate 
that the older Anatolian languages had only voiceless stops (cf. BOMHARD 
1976 : $11.1). It also seems likely that the labiovelars became clusters of 
gutturals plus w/u (cf. BoMHARD 1976: 811.2; STURTEVANT 1951: §62a 
and $78) : 


O g k k? g Kk” 


V Y V VvV 


kw/u 
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m, n, l, r remain, but final m becomes n. m, n, |, r develop into a 
plus m, n, l, r. s, y, and w remain. 

The most salient characteristic of the Anatolian languages is their 
preservation of two of the Indo-European laryngeals, namely x and y. As 
with the stops, the voiced ~ voiceless contrast was lost, so that Anatolian x 
represents both IE x and y. The laryngeals ? and ^ were completely lost. 
For details about the treatment of the laryngeals in Anatolian, cf. BoM- 
HARD 1976 : $$12.1-12.10 and STURTEVANT 1951 : 47f. 


19. Old Indic Accentuation. 


Vedic Sanskrit (Old Indic), like ancient Greek, had a system of ac- 
centuation in which pitch (musical tone) was dominant. Every word, 
except certain enclitics, bore an accent; however, there was only one 
accented syllable per word. The accented syllable had high pitch (udat- 
ta- “raised, elevated, high "). All other syllables had low pitch (anudat- 
ta- “not raised”) except 1) the syllable directly preceding the udatta- 
which was pronounced lower than normal (sannatara- “ lower” or anud- 
ättatara- “lower than anudatta-”), and 2) the syllable directly follow- 
ing the udatta- (provided there was no udatta- or svarita- in the syllable 
following that), which began at the high level of udatta- and then slowly 
fell to the level of anudatta-. The accent of this syllable was called the 
enclitic (or dependent) svarita-. A so-called “independent svarita- " also 
existed, but this was always of secondary derivation, having arisen from 
the contraction of two syllables, the first of which had high pitch and 
the second low pitch, into a single syllable. The independent svarita- 
was thus a compound intonation comparable to the Greek circumflex. 
The enclitic svarita- differed from the independent svarita- in that the 
former could never appear alone, being totally dependent on a preced- 
ing udatta- for its existence, while the latter could appear alone as the 
main accent of a word. Also, the enclitic svarita- was a falling intona- 
tion, while the independent svarita- was a compound, rising-falling into- 
nation. 

Phonemically, Sanskrit had level pitches, with the main contrast being 
between the high pitch of the accented syllable and the low pitch of the 
other syllables. However, the voice did not rise abruptly from low pitch to 
high pitch or fall abruptly from high pitch to low pitch, but, rather, both 
ascent and descent were characterized by clearly audible glides. Thus, the 
pitch of the accented syllable began at the low level of the positionally- 
conditioned sannatara- and quickly rose to the level of uddtta-. The pitch 
was then maintained at a high level until the end of the syllable. Similarly, 
the pitch of the syllable following the accented syllable began at the high 
level of udatta- and quickly fell to the level of anudatta-. 
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The native grammarians say nothing about stress, and there is nothing 
to indicate, such as, for example, vowel weakenings or losses, that the 
language of the Vedas possessed a strong stress accent. There are, however, 
remnants of an earlier, Indo-European system, manifest in the quantitative 
vowel gradation, in which stress played an important part. Stress replaced 
pitch in the spoken language (Classical Sanskrit) only when the latter 
became extinct in the first centuries of the Christian era (cf. BURROW 
1973 : 115). 

The Sanskrit accent was free (mobile), that is, not tied to a particular 
syllable, as, for example, in Czech with its fixed initial accent or Polish with 
its fixed penultimate accent, but able to fall on any syllable, initial, medial, 
or final. The position of the accent was morphologically-conditioned, its 
place in a word having been used as a means to differentiate grammatical 
categories. However, the accent was seldom so used alone but, rather, in 
conjunction with vowel gradation and/or inflectional endings. Take, for 
example, the declension of pad- “ foot " : in the singular, the strong cases 
are differentiated from the weak cases both by the position of the accent 
and by changes in the vowel grade of the stem. Furthermore, each case is 
characterized by a special ending : 


Strong Cases : Weak Cases : 

nom. pat instr. — padá 

acc. —pád-am dat. pad-é 
gen.-abl. pad-ás 
loc. pad-í 


The following were used enclitically and had no accent of their own, 
being dependent upon the words with which they were in combination for 
accent : 1) certain particles such as iva, u, ca, và, etc. ; 2) the personal pro- 
nouns md, me, nau, nas, tvd, te, vàm, and vas ; 3) the demonstrative pro- 
nouns ena- and tva- ; and 4) the indefinite pronoun sama-. Loss of accent 
also occurred in verbs in an independent clause, unless they stood at the 
beginning of the clause, and in nouns in the vocative, unless they stood at 
the beginning of a sentence. 


20. Greek Accentuation. 


Greek too had a system of accentuation based on variations in pitch. As 
in Sanskrit, every word bore an intonation except certain proclitics and 
enclitics ; however, each word normally had only one accented syllable. 
The accented syllable had either the acute accent (6€eia), which was one of 
high pitch (cf. Skt. udatta-), or the circumflex accent (nepionœuévn, dito- 


4 
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voc, ó&upaosia), which was a combination of rising-falling pitch (cf. Skt. 
independent svarita-). The circumflex could fall only on long vowels and 
diphthongs, while the acute could fall on any vowel regardless of quantity. 
All unaccented syllables had the grave accent (Bageia), which was one of 
low pitch (cf. Skt. anudatta-), except for the syllable directly following the 
accented syllable, which had a falling intonation comparable to the enclitic 
svarita- in Sanskrit. The grammarian Tyrannion referred to the accent of 
this syllable as pEooc “ middle ”, that is, midway between acute and grave. 

Unlike the Sanskrit accent, which could fall on any syllable, the Greek 
accent was restricted to one of the final three syllables of a word. This 
restriction was a Greek innovation and was not inherited from Indo-Euro- 
pean. Furthermore, the position of the accent within the final three syl- 
lables was regulated by the length of the ultima. These developments 
affected the distribution of the pitch thus : the acute could fall only on one 
of the last three syllables of a word if the ultima were short or on one of the 
last two syllables if the ultima were long, while the circumflex could fall 
only on long vowels and diphthongs in the penultimate syllable if the 
ultima were short or on the ultima itself if it were long. To state things 
slightly differently and more accurately, the position of the accent could be 
no further back from the end of the word than three morae if the ultima 
contained two morae. However, if the ultima contained only one mora, the 
position of the accent could be as far back as the last mora of the antepe- 
nult. In the latter case, the number of morae in the penult was irrelevant, 
either one or two being permissible. This means that the following patterns 
were possible : 


/ : / " , s , - / " , 
dlulu; uülulu; d[uu|lu; vüluulu; ó|uu; uüluu. 


The grave accent, which was originally considered as the regular intona- 
tion of unmarked syllables, was later used in writing as a replacement for 
the acute on the last syllable of a word when standing before another word 
in the same sentence. 

Since the Greek accent could fall only on one of the final three syl- 
lables, an accent originally falling on any other syllable was moved for- 
ward to fall on either the antepenult or the penult, depending upon length 
of the ultima. However, if the accent originally fell on one of the last three 
syllables, its position was usually maintained, the main exception being the 
widespread shift of the accent from the ultima to the penult in words 
ending in a dactyl (- u u): moikidos < *nouKkiAdc, cf. Skt. pesalá-h ; àyxd- 
Aoc < *àykvAÓc, cf. Skt. arikurd-h. 

On verbs, regardless of its original position, the accent was thrown back 
as far toward the front of the word as the rules of accentuation would 
allow. 

Even though the ancient ability of the accent to fall on any syllable was 
restricted in Greek, the ancient function of accentuation was maintained. 
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As in Sanskrit, the position of the accent within a word was used as a 
means to indicate grammatical relationships. For example, in the declen- 
sion of noûs “ foot ” (cf. Skt. pat “ foot”), the accent falls on the base in 
the strong cases but on the ending in the weak cases : 


Singular Dual Plural 
nom. Tovs ae TO0-€¢ 
acc. 108-0. 100-06 
gen. (-abl.) TOÔ-ÓG 106-0iv ROÔ-OV 
dat. 108-i Hom. too-oi 
Att. toot 


Greek possessed a certain number of words that had no accent of their 
own. These words were used in combination with other words. Some of 
these unaccented words were inherited from Indo-European, while others 
arose in Greek itself. They fall into two categories : 1) the proclitics, which 
were combined with a following word, and 2) the enclitics, which were 
combined with a preceding word. The proclitics include: 1) the forms of 
the definite article ó, ñ, oi, ai ; 2) certain propositions such as £v, èx, 100, 
dvd, negi, peta, etc. : 3) certain conjunctions ; and 4) the negative adverbs 
ov, OdK, OY, uù. The enclitics include : 1) certain particles such as e, ye, 
vv, etc. ; 2) the personal pronouns pov, pot, 00v, oot, o£, Ov, oi, £, etc. ; 
3) the indefinite pronoun Ttc, T1 ; 4) certain indefinite adverbs ; and 5) cer- 
tain forms of the verbs gi “ to be " and pnt “ to say ”. 

Notwithstanding the limitations mentioned above for Greek and sever- 
al other minor modifications on one side or the other, the position of the 
Greek accent corresponds in the main to the position of the Sanskrit ac- 
cent. Moreover, both agree 1) in having accent systems characterized by 
contrasts in pitch rather than by differences in stress, though stress eventu- 
ally replaced pitch in both ; 2) in the fact that the accent played an impor- 
tant role in morphology ; and 3) in the fact that accent and meter were 
independent of each other. These similarities clearly indicate that both the 
Greek and Sanskrit systems of accentuation must have had a common 
origin. 


21. Germanic Accentuation. 


From the earliest period of development that can be reconstructed, the 
Germanic system of word accentuation was characterized by stress, there 
being no indication that pitch was relevant. Though the tonal character of 
the Indo-European accent was lost, the position of the accent, as estab- 
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lished by the correspondence of Sanskrit and Greek, was originally pre- 
served in Proto-Germanic. This is confirmed by VERNER’s Law, according 
to which the position of the accent influenced the development of the 
voiceless stops. First, IE p, t, k, k” became Gmc. f, 0, y, xw. Then, medial 
(and final) f. 0, x, xw, together with s, became f, 6, y, yw, and z except 
1) before s or t and 2) between vowels when the accent fell on the contigu- 
ous preceding syllable. Thus, if the accent followed or fell on a noncontigu- 
ous preceding syllable, the fricatives became voiced. 


Examples : 


IE p> Gmc. f: 


A. Skt. páñca “ five ” ; Gk. névte < Late IE *pénk"e > Gmc. *'fimfi Y 
Goth. fimf“ five ” ; Olce. fimm ; OE. OS. fif ; OHG. finf. 


B. Skt. nápàt “ descendant " ; Lat. nepos -tis “ grandson " < Late IE 
*népot » Gmc. *’nefo(d) y Oice. nefi “nephew”; OE. nefa; 
NHG. Neffe. | 


IE t > Gmc. 0: 


A. Skt. tráyah “ three" ; Gk. tosic; Lat. tres < Late IE *tréyes > 
Gmc. *’Oriyiz X Goth. preis ; Olce. prir ; OFris. thre. 


B. Skt. bhrátar- “brother”; Dor. qoüteo-; Lat. frdter 4 Late 
IE *bräAter- > Gmc.  *'broÜer > Goth. brobar; OE. bropor; 
OS. brothar. 


IE k > Gmc. 7: 


A. Skt. satam “ hundred " ; Gk. ékatóv ; Lat. centum ; Olr. cét ; Lith. 
Simtas; Toch. A känt < Late IE *kmtó-m > Gmc. *yun'ia-) 
Goth. OE. OS. hund. 

B. Skt. pásu- “cattle”; Lat. pecū < Late IE *péku- > Gmc. */ffexu- 
> Goth. faihu ; OE. feoh ; OS. fehu ; OHG. fihu. 


IE k"5 Gmc. yw: 


A. Skt. ká-h “ who?" ; Lat. qui; Lith. kas ( Late IE *k"o- > Gmc. 
*ywa- > Gmc. hwas ; Olce. hvar ; OE. hwa. 


B. Gk. Aeino “to leave”; Lith. lieku < Late IE *léik"ox > Gmc. 
*’liywo ) Goth. leihwa ; NGH. (ich) leihe. 
IE p > Gmc. f : 


Skt. saptá “seven”; Gk. éntà ; Lat. septem < Late IE *septm Y 
Gmc. *si'fun > Goth. OHG. sibun ; OS. sibun. 
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IE t» Gmc.  : 


Skt. pitár- “father”; Gk. natéo-; Lat. pater< Late IE *pAtér- 
> Gmc. *fa’der- > Goth. fadar ; Olce. faóir ; OE. feeder. 


IE k > Gmc. y: 


Skt. fvasrü- “ mother-in-law ” < Late IE *swekrüx- > Gmc. *swe'yrü- 
? OE. sweger ; OHG. swigar ; NHG. Schwieger. 


IE k"5 Gmc. yw: 


Goth. siuns “ sight " ; Olce. sjon ; OE. on-séon; OS. siun; OFris. 
sione, sitine < Gmc. *seyw'ni-z < Late IE *sek "ni-s. 


IE s» Gmc. z: 


Skt. snusä “ daughter-in-law ” < Late IE *snusáx > Gmc. *snu’- 
zo » Olce. snor ; OE. snoru. 


After the sound changes described by VERNER’s Law had taken place, 
many Germanic nouns and verbs were characterized by a paradigmatic 
alternation between forms with voiceless fricatives and forms with voiced 
fricatives. Even though there was a tendency in the Germanic daughter 
languages to level out the paradigm, numerous traces of the former alter- 
nation remain, especially in the verbs. Take, for example, the verb 
*’wer0an “ to become ” : 


Gmc. */wer00 *’war0a *wuróu'mi *wuróa'na-z 
Goth. wair ba warp waurbum waur bans 
Olce. veróa varo urdom ordenn 

OE. weor be wear p wurdon worden 

OS. wirthu warth wurdun gi-wordan 
OHG. wirdu ward wurtum gi-wortan 
NHG. werde ward (wurde) wurden ge-worden 


Compare the Sanskrit verb vrt- “ to turn ” : 


vartami va-varta va-vrtimá vrtaná-h 


Toward the end of the Proto-Germanic period, the old mobile accent 
was lost, and the stress became fixed on the initial syllable. This new fixed 
initial stress characterized 1) simple nominal forms, 2) simple verbal forms, 
and 3) compound nominal forms. Compound verbal forms were accented 
differently, however. In compound verbal forms, the stress fell on the first 
syllable of the second member. The verbal compounds, apparently later 
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formations than the nominal compounds, were not strongly joined togeth- 
er, and, therefore, the accent was not shifted to the preverb. The indepen- 
dent nature of the two members of the verbal compounds was still pre- 
served in Gothic, where the enclitic copula -uA- “ and " could be placed 
between the preverb and verb. If a nominal compound were composed of 
two substantives, the initial syllable of the first member had primary stress, 
and the initial syllable of the following member had secondary stress. The 
foregoing system of accentuation still prevails in the modern West Ger- 
manic languages. | 

Both Swedish and Norwegian make considerable use of pitch. Howev- 
er, the use of pitch in these two languages has arisen in historical times and 
does not go back to either Indo-European or Proto-Germanic. 


22. Slavic Accentuation. 


No theory has yet been proposed that can account completely for all of 
the data relative to the development of accentuation in the Slavic lan- 
guages. This is due in part to the fact that all knowledge concerning accen- 
tuation is drawn solely from the modern languages, that is to say, from 
about the fourteenth century on, and in part to the fact that the older 
patterns have been greatly disrupted by subsequent changes. The following 
discussion closely follows that of SHEVELOV (1964:38f.). 

That Late Indo-European had a system of accentuation characterized 
by contrasts in pitch is confirmed by the evidence of Sanskrit and Greek. 
Stress was nondistinctive, each syllable being pronounced with more or 
less equal intensity. The Indo-European dialect from which Proto-Slavic 
(and Proto-Baltic) descended preserved the tonal character of the accent. 
However, the position of the accent underwent a systematic displacement. 

In Pre-Balto-Slavic Indo-European, the rising pitch was shifted to long 
monophthongs and long diphthongs. The shift of rising pitch to these posi- 
tions left falling pitch on all other syllables (cf. SHEVELOV 1964:$ 4.14A). 
No doubt the loss of laryngeals was the cause of both the accent shift and 
compensatory vowel lengthening. Eventually, long monophthongs and 
diphthongs of whatever origin (except when due to contractions) received 
rising pitch under the influence of the intonation of long monophthongs 
and diphthongs resulting from the loss of laryngeals. The intonations were 
not phonemic at this time, depending solely on vowel quantity for their 
distribution. 

The earliest form of Proto-Slavic was probably characterized by a weak 
fixed penultimate stress (cf. SHEvELov 1964:$ 4.14B). In addition, Proto- 
Slavic had rising pitch and falling pitch, but these intonations were not 
phonemic ; rising pitch characterized long monophthongs and long diph- 
thongs, and falling pitch characterized short diphthongs and contractions. 
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Short monophthongs were apparently tonally nondistinctive (cf. BIDWELL 
1963:9 ; SHEVELOV 1964:$ 4.6). However, STANG (1965:173) maintains that, 
while short monophthongs were originally tonally nondistinctive, they later 
had falling pitch in initial syllables and rising pitch elsewhere. The intona- 
tions became phonemic when, at a later date, the long diphthongs under- 
. went shortening and merged with the short diphthongs. Even though the 
former long diphthongs had been shortened, they retained rising pitch. 
Thus, original short diphthongs had falling pitch, while short diphthongs 
from original long diphthongs had rising pitch. 

After the shortening of long diphthongs had taken place, stress was 
shifted from a penultimate syllable with falling pitch or short monoph- 
thong to a contiguous preceding syllable with rising pitch (cf. SHEVE- 
LOV 1964:$ 4.14C). Later, there was a similar shift of stress to a following 
syllable with rising pitch (cf. SHEVELOV 1964:$ 4.14C ; VAILLANT 
1950:8 99). Stress was not shifted in those words that had either rising pitch 
or falling pitch only on every syllable. 

Thus, the Proto-Slavic system of accentuation was dominated by pitch. 
Even though each syllable had its characteristic pitch, however, it was only 
under stress that pitch became distinctive. The stress usually fell on the 
penultimate syllable but was shifted to a contiguous preceding syllable 
with rising pitch or to a following syllable with rising pitch when the penult 
contained either falling pitch or a short monophthong. A stressed penult 
could have either rising pitch or falling pitch depending upon the original 
quantity of the vowel segment. 

When Proto-Slavic began to split up into dialects, the system of accen- 
tuation outlined above was destroyed. Two events caused the disruption of 
the old accent system : First, there was a widespread shortening of long 
vowels. In some of the Slavic dialects, new long vowels were created 
through contraction. Next, there was a series of stress shifts. In the South 
Slavic dialects, the stress shifts were accompanied by shifts in vowel quan- 
tity and pitch. It was in the South Slavic area that the so-called “ new rising 
pitch” and “new falling pitch” arose (cf. SHEVELOV 1964:§ 33.14 and 
$ 33.15). The other Slavic dialects, some of which also underwent shifts in 
quantity, give no evidence of any pitch mutations. Indeed, phonemic pitch 
was probably lost in the East and West Slavic languages at the time of the 
stress shifts (cf. SHEVELOV 1964:§ 33.14 and $ 33.17). 

The various Slavic daughter languages underwent further phonological 
and morphological developments that affected accentuation. Therefore, 
none of the modern languages preserve the earlier system of accentuation. 
Only Serbo-Croatian and Slovene still have phonemic pitch. As far as the 
other daughter languages go, the former distribution of the pitch is indicat- 
ed in Czech by the opposition of long vowels and short vowels, in Bul- 
garian by the position of the stress, and in East Slavic by the accentuation 
of the groups oro, ere, olo, ele. 
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23. Celtic Accentuation. 


The accentuation of Old Irish was remarkably similar to that of Late 
Proto-Germanic. Old Irish had a stress accent that normally fell on the first 
syllable of a word, the main exception being, as in Germanic, in compound 
verbal forms where the stress fell on the first syllable of the second member 
except in the imperative. The stress caused the weakening and loss of 
unaccented vowels. 

In all of the modern Brythonic languages, with the exception of the 
Vannetais dialect of Breton, the stress falls on the penult. In Vannetais, the 
stress falls on the ultima. Old Welsh was also accented on the ultima, and it 
is probable that this was the original position of the accent in all of the 
Brythonic languages. 


24. Italic Accentuation. 


In Early Latin, as well as in Oscan and Umbrian, the accent fell on the 
first syllable. That the accent was one of stress is shown by the effect it had 
on unaccented syllables. The vowel of the initial syllable was never modi- 
fied, but the vowels of the unaccented syllables were regularly weakened or 
lost. The syllable directly following the initial syllable underwent the 
greatest modification, often being completely lost : e.g. Lat. aetds < *aevi- 
tas. 

Between Early Latin and Classical Latin, the position of the accent was 
shifted. In Classical Latin, the accent fell on the penult if this were long or 
on the antepenult if the penult were short. Words with four or more syl- 
lables had a secondary accent on the first syllable : e.g. témpestátem. 


25. Armenian Accentuation. 


In Classical Armenian, the accent fell on what had originally been the 
penultimate syllable. That the accent was one of stress is shown by the 
widespread reduction and elimination of unaccented syllables. 


26. Summary/ Indo-European. 


The Old Indic system of accentuation remained the most faithful to that 
of Late Indo-European. The accent limitation rule found in Greek is clear- 
ly an innovation. Likewise, the development of the circumflex probably 
arose, at least in part, as the result of contractions in the early prehistory of 
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Greek itself (cf. KURYEOWICZ 1958:106f.). Baltic and Slavic have innovat- 
ed even more than Greek. Unlike Late Indo-European and Old Indic, 
which had register-type systems, Baltic and Slavic had contour-type sys- 
tems. Moreover, the position of the accent has undergone a systematic 
displacement. The accentuation of Late Indo-European and Old Indic was 
. syllable oriented, while that of Greek, Baltic, and Slavic was mora orient- 
ed. None of the remaining daughter languages supply any information 
either about the distribution or about the quality of the accent in the 
parent language except for Germanic, which supplies some information 
about the original position of the accent. 

The system of accentuation of Late Indo-European was characterized 
by contrasts in pitch, two types of which were distinguished : high pitch 
and low pitch. Stress was nondistinctive. Every word, except when used 
enclitically, bore an accent ; however, each word had only one accented 
syllable. The accented syllable had high pitch, and all other syllables had 
low pitch. 

The accent could fall on any syllable, initial, medial, or final. The . 
position of the accent was morphologically-conditioned, accentuation be- 
ing one of the means by which Indo-European distinguished grammatical 
categories. Though originally not restricted to a particular syllable, there 
was a tendency to level out the paradigm and fix the position of the accent 
throughout. This tendency, the development of columnar accentuation, 
began in Late Indo-European and continued through Disintegrating Indo- 
European into the daughter languages. Therefore, the earlier system is 
only imperfectly preserved in even the most conservative of the daughter 
languages, Vedic Sanskrit. 

There is internal evidence that at one time stress was the dominant 
characteristic of the Indo-European system of accentuation. The quantita- 
tive vowel gradation, of which all of the older daughter languages preserve 
traces, must have come into being as the result of a strong stress accent. 
However, in the latest period of development, stress had ceased to have 
any effect on vowel quantity in the parent language. 


27. Meter. 


Comparison of Sanskrit and Greek indicates that poetic rhythm in 
Disintegrating Indo-European was quantitative, being based upon the 
regular repetition of long and short syllables. Though the original pattern- 
ing has sometimes been obscured, the rule is clear that open syllables 
ending in a short vowel were metrically short, while open syllables ending 
in a long vowel and closed syllables were metrically long. Cf. LEH- 
MANN 1952:8 2.4. 
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28. Concluding Remarks. 


In the preceding survey, the development of the revised Indo-European 
phonological system was traced into the daughter languages. Even though 
only the major changes were discussed, enough was given to show that the 
new system can account for developments in the daughter languages at 
least as well as the traditional system. In several cases, the new system was 
even able to provide answers where the traditional system only left ques- 
tions. In this section, we will look at one or two other points as well as some 
areas for future study. 

Languages having ejectives also have a glottal stop almost without 
exception (for examples, cf. the phonological systems given in RUH- 
LEN 1976). Since a glottal stop thus seems to be implied typologically, we 
can now confirm that SAPIR and STURTEVANT were correct in their inter- 
pretation of KURYEOWICZ's first laryngeal as a glottal stop (cf. STURTE- 
VANT 1942:§ 8b and 1951:§ 77). I propose that the Indo-European phono- 
logical system remained stable as long as it had a glottal stop and that it 
was the loss of the glottal stop in Disintegrating Indo-European (cf. § 3; 
BOMHARD 1975:§ 6.4) that precipitated the elimination of the glottalics. 

We saw in § 6 that the phoneme traditionally reconstructed as b was 
probably nonexistent in Indo-European. Under the revised interpretation, 
this sound would have been a labial ejective. Had this sound existed in the 
Indo-European parent language, it would have developed into b in those 
daughter languages that have changed the ejectives into voiced stops. In 
the case of Skt. pibati “ drinks ", Lat. bibit, and Olr. ibid, we have direct 
evidence for such a development. While it is common for languages having 
ejectives to lack the labial member (cf. GREENBERG 1970:127), it is not 
common for languages with a voiced ~ voiceless contrast to lack the voiced 
labial (cf. BIRNBAUM 1975:13f. ; GAMKRELIDZE 1976:401). Since the normal 
development of the Disintegrating Indo-European phonological system in 
Greek, Italic, and Indo-Aryan would have created such a gap, a voiced 
labial was introduced in these languages by various means. In Greek, the 
glottalized labiovelar developed into b (written B) under certain conditions. 
This is the regular development in Oscan and Umbrian. In Latin, b arose 
from medial f and from earlier 0 when before or after r, before l, or after u. 
In Indo-Aryan, b arose from bh through the change described by Grass- 
MANN’S Law. Furthermore, the gap was also filled through borrowings. 

There have been several attempts to join Indo-European with other 
language families in some sort of genetic relationship. In spite of some 
progress, truly convincing evidence that Indo-European was related to one 
or more other language families has simply not been brought forth, howev- 
er. As long as we operated with the traditional phonological system, Indo- 
European was doomed to remain isolated genetically since it was isolated 
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typologically. Now that the phonological system has been revised to bring 
it into harmony with natural systems, the question of possible genetic 
relationship can be looked at in fresh perspective. 

It is now fairly certain that the Indo-Europeans were the bearers of the 
Kurgan culture and that their homeland was located in the area to the 
north of and between the Black and Caspian Seas (cf. BIRN- 
BAUM 1974:361f. ; GIMBUTAS 1970:155f.). To the immediate north, Uralic 
languages were spoken (cf. Haypu 1975:30f.), while Caucasian languages 
were spoken immediately to the south. Farther to the south, Afro-Asiatic 
languages were found, while Elamo-Dravidian languages covered all of 
Iran and northern India (on the question of the relationship of Elamite to 
Dravidian, cf. MCALPIN 1974:89f.). It is among these languages that we 
should be looking for possible evidence of earlier relationship with Indo- 
European. It should be noted that GAMKRELIDZE (1967:707f.) has already 
pointed out parallels in vowel gradation patterning and root structure 
between Indo-European and Kartvelian (cf. also ANTTILA 1969:177f.). At 
the Conference on Indo-European and Typological Studies, held in con- 
junction with the 1976 Summer Meeting of the Linguistic Society of 
America, I presented a paper entitled “ The ‘ Indo-Semitic' Hypothesis 
Re-examined ” (now published in Journal of Indo-European Studies, vol. 5, 
1977), in which I argued in favor of the possibility of genetic relationship 
between Indo-European and Semitic. A considerably revised version of 
this paper will appear in the Kerns Gedenkschrift volume. 
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